Culture conditions differentially affect the translation of individual Escherichia coli mRNAs.
Our aim is to investigate whether changes in growth conditions can differentially affect the initiation of translation from individual Escherichia coli mRNAs that are not subjected to specific translational control. As a model system, we have constructed a series of point-mutated lacZ genes which differ in their Shine-Dalgarno (SD) sequence, their initiator codon, or the secondary structure around these elements. Alterations in growth conditions produced large (up to 8-fold) changes in the relative expression from these genes, which, we argue, stem from changes in their relative efficiencies of translation initiation. In particular, compared to genes bearing mutations outside the SD or initiator codon, genes mutated in these elements experience a significant decrease in their expression when cells are grown in minimal rather than rich medium; at 42 degrees C rather than 37 degrees C; or under amino acid starvation. We discuss the mechanisms underlying these effects, and evocate their possible generality.